The quality assessment of coastal and estuarine zone of Pium River Estuary and Pirangi coral reef area (inner shelf of Rio Grande do Norte) in recent and past environments is studied by organisms capable of: synthesizing the environmental characteristics (oceanographic and geological), highlighting the environmental variations of short periods and reacting sensitively to seasonal variations and anthropogenic effects. This work relates the ecological indices of the foraminifers' indicators species and the dominance of Ammonia tepida, Bolivina striatula, Discorbis peruvianus, Elphidium articulatum, E. discoidale, Quinqueloculina lamarckiana, Q. intricata, Q. patagonica, Textularia gramen and T. earlandi to characterize ecologically different environments as means of salinity, temperature and sediment characteristics, as well as levels of industrial pollution and organic contamination in the last 
INTRODUCTION
The use of biological indicators fossils (foraminifera), a simple handling and low cost tool is a good alternative for environmental studies in biodiversity, oceanography and environmental monitoring, as they are plentiful and easy to collect, present in all aquatic environments. Assessment and diagnosis of the carbonate inner shelf of Pium River Estuary and adjacent reef area in Pirangi (Rio Grande do Norte) in recent and past environment is being accomplished through these organisms capable of synthesizing general characteristics of the environment (oceanographic and geological), highlighting the environmental changes in short periods and react sensitively to seasonal variations and anthropogenic effects. The works that deal with the distribution of these fossils indicators aim to characterize different environments as salinity, temperature and sediment characteristics, as well as levels of industrial pollution, organic pollution 8 . Their potential for fossilization provides data to understand the current environmental quality of the region. Our objectives are to evaluate if there is a shift of biodiversity due to anthropogenic stress, and to verify if there are interannual changes in the past 25 years.
METHODOLOGY
Three (3) shallow cores (about 25cm) were collected along the coral reef southward. Core 1 was closest to the river Pium and the other two were collected at 500m away, as shown in Figure 1 . (T1, T2 and T3) collected along the reef area.
8 EICHLER, P.P.B.; EICHLER, B.B.; MIRANDA, L.B. de; RODRIGUES, A.R. Foraminiferal assemblages in a subtropical, mixohaline, estuarine channel, Bertioga (São Paulo). Braz. J. Res., n. 37, p. 45-58, 2007 ; EICHLER, P.P.B.; SEN GUPTA, B.K.; EICHLER, B.B.; BRAGA, E.S.; CAMPOS, E.J. Benthic foraminiferal assemblages of the South Brazil: Relationship to water masses and nutrient distributions. Cont. Shelf. Res., n. 28, p. 1674 Res., n. 28, p. -1686 Res., n. 28, p. , 2008 ; EICHLER, P.P.B.; BILLUPS, K.; VELEZ, C.C. Investigating faunal and geochemical methods for tracing salinity in an Atlantic Coastal Lagoon, Delaware, USA. J. For. Res., n. 40, p. 14-33, 2010 The study area is located in the coastal zone of the Estuary Pium and inner shelf adjacent to the reef area Pirangi. The cores were collected in April 2012 in a depth of 6 meters. After drying for a few weeks they were cut in half and photographed. Then sub sampling was performed for the fauna of foraminifera every two centimeters. The cores had recovered the following sizes: 20 cm with T1, T2 and T3 with 24 cm each. Based on the rate of sedimentation in coastal internal platforms 9 we can approach that 1 cm is equals to about one year in coastal cores.
Each sample was washed and sieved into two sieves of 0.500 mm and 0.062 mm. The material retained on the sieves was dried on filter paper and then placed in an oven at 50 degrees for 72 hours. The material of the 0.062 mm sieve went through the process of splitting for later sorting, identification, counted and classification of species of benthic foraminifera in stereoscope. During the separation of each sample, the specimens are transferred with the aid of special brush to slides with black background. Absolute frequency tables of foraminiferal species were made. Univariate (diversity indices, evenness and dominance) and multivariate (Cluster and MDS) analysis were applied using Primer 6 program.
RESULTS
Core 1 shows the presence of 57 species with mainly occurrence of Ammonia tepida, Discorbis peruvianus, Elphidium articulatum, Quinqueloculina lamarckiana, Q. intricata, Q. patagonica, and Textularia gramen in all times (Table 1) . It is observed that the stations 9 and 10 show higher diversity and evenness followed by stations 4 and 5. Interval 6 and 1 (top) show the highest values of dominance and lower diversity and evenness. The groups formed by the cluster analysis and the definition of MDS showed 3 main groups (10, 1 & 2), (3, 4, and 8) (5, 6, 7, and 9) (Figure 3 ). Group 1 formed by the most recent to oldest stations (1 and 2) and the interval 10. This group may have been formed by high dominance of a few species such as: Ammonia tepida, Cornuspira involvens, and the appearance of rare species like Buliminella elegantissima, Fissurina lucida, F. laevigata, Uvigerina peregrina, and Elphidium sp. The other two groups formed are not clear about the group. This core by being closer to the estuary of the River Pium may be showing an influence of seasonal freshwater discharge. Source: authors Analyzing Table 3 absolute frequency of core 2 shows the presence of 39 species and the occurrence of Ammonia tepida, Bolivina striatula, Discorbis peruvianus, Elphidium discoidale, Quinqueloculina Lamarckian, Q. patagonica, and Textularia earlandi in all periods since the most recent to the most current. Compared to core 1, it is observed that the core 2 shows a much smaller number of specimens. One can note a few species at the top (1) with a predominance of Quinqueloculina lamarckiana. (2) The interval features three dominant species: Ammonia tepida, Quinqueloculina lamarckiana and Q. patagonica. In Sample 3 besides these three species the interval 2 also present Bolivina striatula and Discorbis peruvianus with relatively high frequency. In interval 4, Discorbis wiliamsoni also appears in representative number. Intervals 5 and 6 show a predominance of A. tepida. Sample 7 shows the same in the other abundant species, and contain Textularia earlandi and Milionella subrotunda in significant numbers. Highlighting the large number of specimens found in this season. Samples 9 and 10 retain the same characteristics of the other, with no major highlights. Already the 11 sample stands out as the most diverse when compared with others, as well as the large amount of specimens. The base (12) shows a small number of specimens of A. tepida. Table 4 shows the number of species varied between 16 and 29 and the number of species varied between 68 and 430 individuals. Evenness showed a lower value (0.66) in the interval 3 and higher value (0.79145) in the interval 9. Diversity was lower in the interval 1 (1.83) and highest in the interval 6 (2.43). The dominance showed the lowest value (0.12) in the interval 9 and the highest value in the interval 1 (0.28) From the analysis of Figure 4 can be noted the interval 1 (top) because of lower diversity and higher dominance. The interval 6 shows the greatest diversity of core. Stations 4 and 9 show the highest indices of evenness which shows no species dominating over another exists. One can also notice low levels of dominance. According to the number of species (Figure 5) , it can be seen that several stations were the number 6 and 11 opposed, leaving the top station as less diverse. Figure 6 shows the number of individuals found at each station, revealing that the sample 11 has the largest number of subjects followed by the stations 6 and 7. Again, the sample is revealed as the top with a lower number of specimens. From Figure 7a observed the formation of two major groups excluding the interval 5. From Figure 7b we find that the interval 1 (top) was less diverse, followed by samples 2, 3, 4, 5. Intervals 9, 10, 11 and 12 had the highest diversity. We can observe the presence of 70 species and the occurrence of Ammonia tepida, Elphidium discoidale, Quinqueloculina lamarckiana, and Q. patagonica, in all periods. The groups shown by the cluster evident groups formed by the oldest (9 and 10), (6, 7, 8 and 11) (4, 5, and 12) most recent stations (1, 2, 3). The grouping is not clear; we still need further analysis (Figure 8 ). Table 6 shows the number of species varied between 7 and 60 and the number of species varied between 152 and 62040 individuals. Evenness showed a lower value (0.51) in the interval 3 and higher value (0.797951) in the interval 9. Diversity was lower in the interval 5 (1.42) and highest in the interval 10 (2.853171992). The dominance showed the lowest value (0.11) in the interval 9 and the highest value in the interval 7 (0.34). 
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DISCUSSION
This study investigated the ecologically fragile region of an inner shelf coral reef through foraminifers' species in the last 25 years approximately. Closer to River Pium we observe greater oscillation due to intrannual variations of drought and rain. A little southern the environment was more diverse and stable with lower dominances of species. We observed intrannual fluctuations in three different microenvironments, but there is a declining trend in diversity and evenness, with greater dominance of few species nowadays. Through the study of benthic foraminifera population dynamics, we have evidenced a decrease in the diversity and evenness, and increase in dominance today when compared with values of 25 years ago in 3 distinct regions in the reef area.
In a study of a coral reef supporting carbonate shelf, Almeida 10 has found three bio sedimentary units or functional groups
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: symbiotic-bearing foraminifers (Amphistegina, Peneroplis and Archais), other small taxa (Miliolinella and Cornuspira) and stress tolerant genera (Bolivina, Elphidium and Ammonia). The same author states that the reef degradation over time can be estimated by shifts in the FORAM index that are based on grouping foraminifera into the above-mentioned functional groups. Our study reveal that the absence of symbiotic-bearing foraminifers and the dominance of stress tolerant genera, which in according to Almeida 12 is due to the loss of favorable environmental conditions to support a healthy fauna even in the past. In according to Uthicke 13 studying benthic Foraminifera as ecological indicators for water quality on the Great Barrier Reef revealed that low light and higher nutrient conditions is acceptable for the stress tolerant heterotrophic Rotaliida but several large foraminifera symbiotic-bearing ones were identified as indicators for offshore, clear water conditions. Our study revealed that the loss of environmental quality is evident by the decrease of biodiversity towards today.
